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Transistors 

Ql —- 2N4091 

Q2 - 2N5770,or MPS 6543, Hep56 
Q3 - or Hep 720 

Q& - strap pairs together 
Q5 - for thermal contact 


Q6 - 2N2219A 
Q7 - MPS 5172 


Integrated Circuits 


ICl - MC 1445 G (or MC1545G is OK but 
expensive...) Use Heat SINK 
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Minimum screen dimensions (projected) 
Aeon Y oclichna ken eake ten etesaoueneer eames AEGON) 4107.3 nm) 
WECM. stvedaaninde ciate eadwreewadceey MuwGoedeeeaene Clee 9L" | (lO909 tm) 
HOU BNE \scttew aun graced boueeee we Menace desiies Se veue geet) Ole o aim) 
Heat: Clpprox. ) ese 60st edts Cewawweteriewesweseoea 055: ke 
Cperating POSITION coccceeceeserccecccccccssseecenee Any 
ANOGE CP cececcceccecerrrrcereresscccccsseveeescees Small Cavity 
(3i~21) 
BASE coc sccnererccccccrersesesesencccaccccccceresece OMall—Button 
Special miniature 
7 pin (E7-91) 


Basing Cece rere reer ee eee eset ereerenasnecereereeseeeseoes 


Pin 1-Cathode 
Pin 2-Grid—-No.2 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Grid-No.1 
Pin 6Grid-No.2 
Pin 7-Grid-No.3 


. Cap-Anode (Grid No.4 
screen collector) 


C-External conductive 
coating 


GRID-DRIVE SERVICE 


Unless otherwise specified, voltage values are positive with respect 
to cathode. 


MAXIMUM AND MINIMUM RATINGS 
Design—Maximum Values 


Anode Voltage SSP SC nonce je enna geen max volts 
: 7000 min volts 

Grid-No.3 (Focusing) Voltage: 
POSTIVE VALUC® 04.00 'ocie wiei6 0-000 0 16 bees wieleele eee ee cle 1100 max volts 
NEZative VAlLUC ceecccccesrcccccsnerccacecsrececces 550 max volts 
Grid-No.2 Voltage .-cccccccccccccvecreccecceceseses ( 550 max volts 
} 250 min volts 

Grid~No.i Voltage: 


Negative—bias Value eeseecerorccacceccccecccenves 125 max volts ! 
PoSitive—bias Value wccccccccccerccccvvesesccsens O max volts 
Positive-peak value -cccccccccccrcrcrecerescecrns 2 max volts 


Heater Voltage -.cccccrcccccsevrnacevecccccesevccces 13.9 max volts 
11.3 min volts 


Peak Heater—Cathode Voltage 1) 
Combined AC & DC Voltage cecerccccncsccccsvccees 130 max volts 
DE Component cide deiie'a ais Swe S0cbe.a nae yee aas weees 80 max volts 


140AKB4 
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EQUIPMENT DESTON RANGES 


Grid-WNo.3 Current cccccscccvcsssccccccssceccesearses “2 tO +25 fod 
Grid-No.2 Current cccccsencccccecccacsaccscecssvcseses ~15 tO +15 /ak 
Field Strength of Adjustable 

Centering magnet 2) coseseccscenaccccccccsessseee 0 ¢0 10 gausses 


TYPICAL OPERATING CONDITIONS 


Anods. Voltage: dcsass seus eeeeneeehaeabiences cue isas yee. GOO0 volts 
Grid=NoO.w.2 VOLtARE ceseevevvcererescaccsscccececcesse 400 volts 
Grid=No,. 3. Voltage for focus. 3) sscecy ees exeeessevces O to 400 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster co.cc ecccccccccccerees Le to —46 volts 


MAXIMUM CIRCUIT VALUES . 


Grid-No.1l Circuit Resistance ......c sce ec eee reencece Le 5 Max. megohms 


CATHODE-DRIVE SERVICE 


Unless otherwise specified, voltage values are positive with respect 
to Grid-No.1 . 


MAXIMUM AND MINIMUM RATINGS 


Design—Maximum Values 


Anode Voltage eeevescswccccncecccccecccccscccccecee LOOO0O max volts 
7000 min volts 

Grid-No.3 (Focusing) Voltage: 
POSITIVE VALUC coerce cawcccrcccccncsvccvcscesescce 1100 max volts 
Negative Value ewcevreccccccscecnsescvcccescsvcces 550 max volts 
Grid-No.2 Voltage ercvecccvecsccsccccesasesscccsece 550 max volts 
, 250 min volts 
Cathode Voltage: 


POSItive—biasS Value ceonrccecrccncnccaccesccevevecs 125 max volts 
Negative-bias Value cnccccecnnccrcccasecscsscceses - O max volts 
Negative—-peak Value cevcceeecercvececsccccsscccece 2 max volts 


Heater VOlLtTAge cisco cnceveveceraceencveccesceseces 13.9 max volts 
103 min volts 

Peak Heater—Cathode Voltage 1) 
Combined AC & DC Voltage ence ecrcncscvcccecececs 130 max volts 
DC ACOMpPONS nts oe. oo ereel a dws teresa ,0 6 hai ya) 6: ieie bode wees aie 80 max volts 
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BOUIPMENT DESIGN RANGES 


Griac-No.3 Current .cccrcccecee 

rid-No.2 Current .e.cesssecees 
Field Strengtn of Adjustable 

Centering magnet 2) -sscece 


TYPICAL OPHRATING CONDITIONS 


Anode Voltage «cecceresenerese 
Grid-No.2 Voltage ...-ssesevee 
Grid-No.3 Voltage for focus 3) 


extinction of focused raster . 


MAXIMUM CIRCUIT VALUES 


Grid-No.l Circuit Resistance . 


e 


25 to +25 
-15 to +15 ir 


O to 10 gaussess 


8000 volts 

400 volts 
0 to 400 volts 
20 to 43 volts 


. 


1.5 max negohms 


1) To avoid excessive hum the AC component of the heater to chassis 
voltage should be as low as possible and must not exceed 20V r.m.s. 


2) 


3) 


The maximum distance between the centre of the field of this magnet 


and the reference line is 1.42" (36 mm). 


The centring magnet should be mounted as close to the deflection 


coils as possible. 


Voltage range necessary to obtain optimum overall focus at a beam 


current of 55 poe 
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NOTES (Concerning Sheet 6) 


The reference line is determined by Reference line gauge JEDEC Type 
No. G-R&5J1l. 
The socket for this base should not be rigidly mounted; it should have 
flexible leads and be allowed to move freely. The bottom circumference 
of the base wafer will fall within a circle concentric with the bulb 
axis and having a diameter of 1.58" (40 mm). 


The configuration of the outer coating is optional, but must contain the 
contact area as shown in the drawing. . 
The external coating must be earthed. 


. 


This area must be kept clean. 
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PC BOARD Number 132 - VIDEO DRIVER 
Retyped 2/10/78 
by Jeff Schier 


Corrections to PC 132 


R30, IC-10, and Q4 base; are not supposed to go 
to +15 


Ic-10 / Pin 7 and other components, on the same 
wire, should also go to -15 Volt 


R44 is not grounded 


Ic-2 / Pin 2 and 4, are 'messed up’ 
Connect Pin 4 to B- 
Cut B- from Pin 2 and reconnect Pin 2 to : D5 and C3 


Put resistors in series with the +28Volt and -28 Voit 
to limit the 40409,40410 power dissipation. 


Crossed off but was: 'Change c-21 to 0.1 uf cer,or 2 tantalums 
back to back'. This number is no longer in effect 


Change R44 to 10k ohms, from 100k ohms (this change is 
noted on parts list) 


Change R54 to 220k ohms (this change is noted on parts list) 


Add 470k ohm resistor,from ( C22, R28, R22 junction) to 
Pin2 of IC-8 . This offsets log circuit,to help linearize 
the Intensity Input. 


Change R44 from 10k ohms to 4.7k ohms, (change noted on 
parts list). 


A) " White Stretch, is ' OFF' , when pot. is C.W. 

B) R46 and R47, control the gain of the Multiply amp. 
If gain is too high,(too much contrast) ,Raise their 
value (in proportion) , and lower C9 by the same 
proportion, and you will reduce gain. 


Add 2.7 ohm resistor, in series with B-, to Q2, R51, C18 junction. 


Change C-18 to 15 uf(microfarad) at 20 Volt, Tantalum. The 
plus(+) side is the ground side. 


Change C16 to 15 uf (microFarad) at 25 Volt. 
Omit C13 ( be sure to change R27 ground.). 
Add al pf (picofarad) capacitor, between I@8/pins 2 and pin 6. 


Add 33 ohm resistors, instead of jumpers, on the + and ~- 28 Volt 
lines, going to the SG4501 voltage regulator. 


Place a 47 ohm resistor in series with the cathode. 


Add a 10k ohm resistor in series with G-2 


PC Board 132 — Video Driver - Corrections(conitnued) 


2/10/78 
Corrections- continued § ~- 
19) Reduce the value of R61 


20) Put a limit potentiometer, on the intensity (DCU) , and 
bias potentiometer, to set Ext Int. at specific range 


21) Add a resistor in series with the +45 Volt input. 


Pinout for CA-3083 
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PC132 Parts List —- High Resolution CRT Driver 


with V,H,D- Correction 


Revised Jan. 16, 1975 


Retyped Jeffrey Schier 6/1/78 


Note: All resistor values are 5% % Watt unless otherwise noted 


Integrated Circuits 


Ic 1 - LM318H 

Ic 2 - LM318H 

Ic3 to IC8 - LM318H 

Ic § - CA3083 (? 30183 ,80 Volt) 
Ic 10 - MC1595 with heat sink 
Ic 11 - SG4501 


Transistors 

Ql - 2N3568 or equivalent 

Q2  —- 2N3646 

Q@3.- - - 2N5770 (note Q3 and Q4 should 
Q4 - 2N5770 be strapped together) 
Q5 ~ 2N2219A 

Q6 - 2N3646 

Q7 ~ 2N5770 Q9 - 40409 

Q8 - - 2N3646 Q10 - 40410 
Diodes 


Dl to D7 - 1iN914A 
(note : Diode leakage must he 
less than 1 uA at 15 Volt reverse 


bias) 
D8 ~- 1N914 
D9 - Zener 1N5248B 


Resistors - (Values in ohms) 


Rl - 10K 1% 
R2 - 10K 12% 
R3 - 4.7K 

R4 - 10K 12% 
R5 - 10K 1% 
R6 - 4.7K 

R7 - 10K 1% 
R8 - 5K 1% 
R9 - 10K 12 


R10 - 5K 12 
Rll - 5K 1% 
R12 to R14 - 510 (possibly changed 


to 470 ohm) 
R15 —- 18K 
R16 - 1K 
R17 - 4.7K 
R18 —- 4.7K 


Page 7 


Resistors (continued) 


R19 - 20K 1% 
R20 - 20K 1% 
R21 - 10K 12% 
R22 - 100K 
R23. - 3.3K 
R24 ~ 10K trim 
R25 - 10K 

R26 - 10K 

R27 - 4.7K 
R28 - 4.7K 


R29 to R32 —- All 510 ohm or 
all are 470 ohm 


R33 - 100 

R34 - 220 

R35 - 220 

R36 - 1K 

R37 - 1K 

R38 - 100 

R39 - 1K 

R40 - 100 

R41 - 1K 

R42 - 20K trim 

R43 - 20K trim 

R44 - 4.7K 

R45 - 100K 

R46 - 10 

R47 - 100 

R48 -—- 680 

R49 - 510 Xs Watt (or 470) 
R50 - 510 }s Watt (or 470) 
R51 - 1K 

R52 - 1K 

R53 ~ 10K 

R54 ~ 220K 

R55 - 510 

R56 - 1K trim 

R57) - 75 

R58 - 1K 

R59 - 10K 

R60 - 10K 

R61 - 2.7K 

R62 -—- Dale 0.5 ohm 1%, 1 Watt 
R63 ~ Dale 0.5 ohm 1% 1 Watt 
R64 ~ 75 


PC 132 Parts List- High Resolution CRT Driver 


2 


with V, H, D Correction 


Revised Jan. 16, 1975 


Resistors (continued 


WNote-— all values in ohms 
5% \¢ Watt unless otherwise noted 


R65 - 75 ohm 
R66 — 20K trim (GR10 #1) 
R67 — 4.7K 


Capacitors 


Cl - 47 pf ceramic disc 
C2 - 47 pf " " 

C3 - 47 pf " " 

C4 - 47 pi " 

C5 -~ 47 pf " u 

C6 - 10 pf 

C7 -~10 pf " ai 

C8 - 100 pf " " 

c9 - 100 pf " 


710 - 15 uF @ 20 Volts (Tantalum 
Cll - 15 uf @ 20 Volts " 
C12 - 22 uf @ 50 Volts " " 


C13 - 0.1 uf ceramic disc 

C14 -Q.1l uf " ut 

C15 - 0.1 uf " ” 

C16 - 0.1 uf " " 

C17 - O.l uf " " 

C18 - O.l uf " me 

C19 - O.l uf " " 

c20 - O.l uf " " 

C21 - 15 uf / 20 Volt (Tantalum) 
C22 - 0.1 uf ceramic disc 

C23 - 0.1 uf " 

C24 - 0.1 uf " u 

C25 - 220 pf " ue 

C26 - 220 pf " " 

C27 - 0.1 uf 

C28 - 0.1 uf 

C29 - 0.1 uf ceramic disc 

C30 - 0.01 uf " : 

C31 - 0.01 uf " a 

C32 - 6.8 uf / 35 VDC (Tantalum) 
C33 ~ 6.8 uf / 35 voc " a 


(continued) 


retyped by Jeffrey Schier 6/1/78 


continued 


Capacitors 


C34 - 6.8 uf 35 VDC (Tantalum) 
C35 - ? uf ceramic disc 

over 300 volt 
C36 - 0.01luf1KV ceramic disc 


C37 - 0.01 uf 1KV " ue 
C38 - 0.01 uf 1KV " “i 
C39 - 0.01 uf 1KV " 


* Compensation Capacitors should be adjusted for High Frequency Bandwidth 
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CRT DRIVER (PC-132) 1/16/75 retyped 2/10/78 
by Jeff Schier 


Alignment Procedure 


Note : System should be warmed up, for 5 minutes 
before alignment is attemped. 


1) Intensity Offset - Tube not cut-off when 
Hin = zero volts 
Vin zero volts 
Din = zero volts 
Intensity Pot all the way 'down' 


tt 


Procedure - Set controls to the above values. Adjust 
R45 for No visible picture, or no Video on Crt Cathode 


2) Black Level - Self explanatory 


3) Low Level Exponential Adjust - 
Procedure — Adjust tube cutoff (set intensity to zero, and 
just turn Crt spot out. 

For ‘low level intensity’ turn R56 all the way CCW. 
Black level, is -0.7 volts at IC10/Pin 12, with Video grounded. 
Set sizes and intensity, for a picture ( Very low level, 

small size picture) 
Adjust "exponent adjust" for a constant ‘Visual’ intensity, 

as the picture is changed in size. 


4) Break Point Adjust - Adjust size or intensity, until shading 
error appears. Try adjusting R56 until shading vs. intensity 
is at its best value. 


Layout Notes 
Marked (*)resistors are 1% or better (pref ‘erably metal film) 


(different size?) 1K : 2K is independent from 10K to 20K 


Heavy + and - 15 Volt traces. 

A Ground Plane 

Leave IC's 2,3,4,5,6,7,8 equidistant 

(about 1 inch) from IC9, for thermal reasons. 

A short length CRT cathode lead. 

You can move inputs (Vin,Hin, Din) together to a convenient spot. 

Video input cannot be moved. 

Video 75 ohm load is now at the BNC panel connector. 

Q3 and Q4 should strapped together, for heat transfer, with 
silicone between the transistors. 
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RUTT ELECTROPHYSICS 


21-29 West 4th Street, New York, N.Y.,10012 (212) 982-8300 
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Matsushita Electronics Corporation 


Telephone No. : Takatsuki, Osaka, Japan Cable Address 
TAKATSUKI (82) 5521 Telexs MECTRON J63461 “MECTRON” TAKATSUKI 
140AKB4 


CATHODE RAY TUBE 


The 140AKB4 is a 5"=55°, directly viewed, rectangular, glass picture tube 
of the low voltage electro~static focus and magnetic deflection type. 

re 140AKB4 employes a very small diameter neck of 0.788". The 140AKB4 
has a 12.6 volts 64 milliampere heater and its maximum overall length is 
7.953 max. inches thus very suitable for micro portable T.V. set. 


GENERAL DATA 


Heater Current at 12.6 volts cescscccccccccccseccecs Of mA 
Direct Intereiectrode Capacitance: 
Grid No.1 to ail other electrodes .....-.-s-e-ceee- 7 DE 
Catnode to all other electrodes ...ccececscceceeses 4 pF 
External conductive coating to anode .-.....eeee+e(400 max pF 
[500 min pF 
Focusing Method .c-cceccccceccccercccvcceseeccsccese Hlectrostatic 
Deflection Method ..cccecccccccrcvecccccccccsesseces Magnetic 
Deflection Angles (Approx. ) 
Diagonal -ceccvecrcevccscvccccccscccesvovecsaecsece 95 degrees 
Horizontal ceccaccnvcccccccccercsccasesacccveescer degrees 
Vertical eccsancvccccccsscccserscnscsecevescsecves degrees 
Electron Gun: 
Ton trap -ceccccccsncescncccnccescccccccccesccesee NOt Required 
FocuS LENS esccseccccceseccccccccccvcroscccvevvece Tipotential 


OFFICIAL DATA 


Faceplate .csscccnnccccnveccccceccsccccvcescccscesee Milterglass 
Light transmission at center (Approx.) sesesesaeee 70% 
PHOSPNOL cccaececnccccccesccecccccccsccrevcccereseee PA-Sulfide Type 
Aluminized 
FLUOPESCENCE woven ercccccceccecncesscccuessvescceses White 
P@TSISTENCE conceccccnccvcccvccccvccevreccessccececes Medium short 


MECHANICAL DATA 


Tube Dimentions: 
Overald: Veneths 224 cedeasad wine eee cles coewwawen Pea meus (20> mn) 
Greatest dimensions of tube: Hin 
Die OMS) <acasiie-gie werk vwig 6 56s RAW ied De ee wegen eas Os dOOFO,OTO" ee ae 
WiGEH. csisiendu pase deea Cees Sue wie wees seweineves we epge toeUtoy (lebseee 
Height W6 vac kcesscsecueh scucriwescie onde sw spaces B<7O0"0207R" ( 95.542) 
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